SEQUENCE LISTING 

<110> American Home Products 

<120> Aggrecanase Molecules 

<130> GI5435C 

<150> 09/—,— 
<151> 2001-10-16 

<150> 60/241,469 
<151> 2000-10-13 

<160> 8 

<170> Patentln version 3.1 

<210> 1 

<211> 242 

<212> PRT 

<213> Homo sapiens 

<400> 1 

His Pro Ser Cys Leu Gin Ala Leu Glu Pro Gin Ala Val Ser Ser Tyr 
15 10 15 

Leu Ser Pro Gly Ala Pro Leu Lys Gly Arg Pro Pro Ser Pro Gly Phe 
20 25 30 

Gin Arg Gin Arg Gin Arg Gin Arg Arg Ala Ala Gly Gly He Leu His 
35 40 45 

Leu Glu Leu Leu Val Ala Val Gly Pro Asp Val Phe Gin Ala His Gin 
50 55 60 

Glu Asp Thr Glu Arg Tyr Val Leu Thr Asn Leu Asn He Gly Ala Glu 
65 70 75 80 



Leu Leu Arg Asp Pro Ser Leu Gly Ala Gin Phe Arg Val His Leu Val 
85 90 95 



Lys Met Val He Leu Thr Glu Pro Glu Gly Ala Pro Asn He Thr Ala 
100 105 110 



Asn Leu Thr Ser Ser Leu Leu Ser Val Cys Gly Trp Ser Gin Thr He 
115 120 " 125 



Asn Pro Glu Asp Asp Thr Asp Pro Gly His Ala Asp Leu Val Leu Tyr 
130 135 140 



He Thr Arg Phe Asp Leu Glu Leu Pro Asp Gly Asn Arg Gin Val Arg 
145 150 155 160 



Gly Val Thr Gin Leu Gly Gly Ala Cys Ser Pro Thr Trp Ser Cys Leu 
M= 165 170 ' 175 

S3*? 

He Thr Glu Asp Thr Gly Phe Asp Leu Gly Val Thr He Ala His Glu 
"ft 180 185 190 



fB He Gly His Ser Phe Gly Leu Glu His Asp Gly Ala Pro Gly Ser Gly 
SJ 195 200 205 



rj' Cys Gly Pro Ser Gly His Val Met Ala Ser Asp Gly Ala Ala Pro Arg 

!l! 210 215 220 

iu 

m 

p Ala Gly Leu Ala Trp Ser Pro Cys Ser Arg Arg Gin Leu Leu Ser Leu 

ffj 225 230 235 240 

Leu Arg 



<210> 2 

<211> 1045 

<212> DNA 

<213> Homo sapiens 



<400> 2 

gaattcggcc aaagaggcct acgagtgtgg tcaggatgga gaggtaggac aggaaggagg 60 
gctgaatgcg gagtggggac ggacgtccgg agggctggct ggaagctcgc gcgcccctcc 120 



-2- 



cacggggcgg gcgctacctg agcaggctca 

cgaggccggc gcggggcgcg gcgccgtccg 

cgctgccggg cgcgccgtcg tgctccaggc 

tgactcccag gtcgaagcca gtgtcctcgg 

caccgcccag ctgggtgacg ccccgcacct 

acctagtgat atagaggacc aggtcagcat 

tggtctggct ccacccacag acgctcagca 

gagcaccctc aggctctgtc agaatgacca 

ccagggacgg gtcccgaagc agttctgccc 

ctgtgtcctc ctggtgagcc tggaagacat 

gtaggatgcc gcctgcagcc cgcctctgcc 

jj" gagggcggcc ttttaaggga gcaccagggc 

0 aagcctgaag acaactcggg tgctacacac 

yl 

*y cgcatctctc atccccatcc cggatcttgg 

p gaggttctcc ctatagtgag tcgtattaat 

^ gctgtcgaga caaacgaaac tagtg 

o 

M= <210> 3 

\m <211> 1045 

W <212> DNA 

ry 

<213> homo sapiens 



gcagctgccg gcggctgcag ggggaccagg 180 

aagccatcac gtgtccgctg gggccgcagc 240 

cgaagctgtg cccaatctca tgggcaatgg 300 

taatgaggca gctccaggtt ggggagcagg 360 

gccggttacc atcaggcaac tccaggtcaa 420 

ggccaggatc cgtgtcgtcc tcagggttga 480 

gggacgaggt gaggttggct gtgatatttg 540 

tcttcaccag gtgcacccga aactgagccc 600 

cgatgttgag gttggtgagc acatagcgct 660 

cggggcccac ggccaccagc agctccaggt 720 

tctgcctctg cctctggaag ccaggggaag 780 

tcaagtaaga agacacggcc tgtggctcca 840 

acagcggccc cccagttccc ttccggcgtt 900 

ggaggtcctc ggcttgcccc agtcaaactc 960 

ttcagaggag tatttagaag agaagctgaa 1020 

1045 



<400> 3 

cactagtttc gtttgtctcg acagcttcag cttctcttct aaatactcct ctgaaattaa 60 

tacgactcac tatagggaga acctcgagtt tgactggggc aagccgagga cctccccaag 120 

atccgggatg gggatgagag atgcgaacgc cggaagggaa ctggggggcc gctgtgtgtg 180 

tagcacccga gttgtcttca ggctttggag ccacaggccg tgtcttc : tta cttgagccct 240 

ggtgctccct taaaaggccg ccctccttcc cctggcttcc agaggcagag gcagaggcag 300 

aggcgggctg caggcggcat cctacacctg gagctgctgg tggccgtggg ccccgatgtc 360 

ttccaggctc accaggagga cacagagcgc tatgtgctca ccaacctcaa catcggggca 420 
gaactgcttc gggacccgtc cctgggggct cagtttcggg tgcacctggt gaagatggtc 



480 
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attctgacag agcctgaggg tgctccaaat atcacagcca acctcacctc gtccctgctg 540 

agcgtctgtg ggtggagcca gaccatcaac cctgaggacg acacggatcc tggccatgct 600 

gacctggtcc tctatatcac taggtttgac ctggagttgc ctgatggtaa ccggcaggtg 660 

cggggcgtca cccagctggg cggtgcctgc tccccaacct ggagctgcct cattaccgag 720 

gacactggct tcgacctggg agtcaccatt gcccatgaga ttgggcacag cttcggcctg 780 

gagcacgacg gcgcgcccgg cagcggctgc ggccccagcg gacacgtgat ggcttcggac 840 
ggcgccgcgc cccgcgccgg cctcgcctgg tccccctgca gccgccggca gctgctgagc 
ctgctcaggt agcgcccgcc ccgtgggagg ggcgcgcgag cttccagcca gccctccgga 
cgtccgtccc cactccgcat tcagccctcc ttcctgtcct acctctccat cctgaccaca 



<210> 4 
h <211> 2217 



<212> DNA 

<213> homo sapiens 



900 
960 
1020 



ctcgtaggcc tctttggccg aattc 1045 





<400> 4 
cagcttcggc 


ctggagcacg 


acggcgcgcc 


cggcagcggc 


tgcggcccca 


gcggacacgt 


60 


fa 


gatggcttcg 


gaacggcgcc 


gccccgcgcc 


ggcctcgcct 


ggtccccctg 


cagccgccgg 


120 




cagctgctga 


gcctgctcag 


acccgtccct 


ccgtcgccgc 


tccctctgct 


ggccacccac 


180 


0 


ctctgcgccg 


gcaggagcct 


tagtcttggt 


cccagccaag agccggctcc 


tggtgggggg 


240 




cgcgggccga 


gaactcctgt 


tcccactcac 


aaaaggccac 


gcttccaaac 


gcttccatcc 


300 




tcgtgcccac 


tcctccgtcc 


cgcctcctcc 


cggtgtacac 


cccgggactg 


agccgggcct 


360 




gagccgggcc 


ttgtcgcagc 


gcatgacggg 


cgcgctggtg 


tgggacccgc 


cgcggcctca 


420 




acccgggtcc 


gcggggcacc 


cgcggaatgc 


gcacctgggc 


ctctactaca 


gcgccaacga 


480 




gcagtgccgc 


gtggccttcg 


gccccaaggc 


tgtcgcctgc 


accttcgcca 


gggagcacct 


540 




ggtgagtctg 


ccggcggtgg 


cctgggattg 


gctgtgaggt 


ccctccgcat 


cacccagctc 


600 




acgtcccccc 


aaacgtgcat 


ggatatgtgc 


caggccctct 


cctgccacac 


agacccgctg 


660 




gaccaaagca 


gctgcagccg 


cctcctcgtt 


cctctcctgg 


atgggacaga 


atgtggcgtg 


720 




gagaagtggt 


gctccaaggg 


tcgctgccgc 


tccctggtgg 


agctgacccc 


catagcagca 


780 




gtgcatgggc 


gctggtctag 


ctggggtccc 


cgaagtcctt 


gctcccgctc 


ctgcggagga 


840 
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ggtgtggtca 


ccaggaggcg 


gcagtgcaac 


aaccccagac 


ctgect t tgg 


crcrcroT'CftnT's 
yyyy y vuvq 


900 




tgtgttggtg 


ctgacctcca 


ggccgagatg 


tar a a pp. etc 


y y y ^— y 


yctclyct<_-^^cly 






ctggagttca 


tgtcgcaaca 


qtqccrccacrq 

zj z> zj zj z) 


accgacggcc 


agecget gcg 


ctcctrrcrt 


1020 




ggcggcgcct 


ccttctacca 


ctqqqqtqct 

ZJ Z> ZJ ZJ 3 


gctgtaccac 


acagecaagg 


aaa t crot ct cr 


1080 




tgcagacaca 


tgtgccgggc 


cattggcgag 


agcttcatca 


tgaagcgtgg 


agacagcttc 


1140 




ctcgatggga 


cccggtgtat 


gccaagtggc 


ccccgggagg 


acgggaccct 


gagectgt gt 


1200 




gtgtcgqgca 

Zj Z? Zj Zj ,3 


gctgcaggac 


atttggctgt 


gatggtagga 


tcraact rrra 


rfr'arrrrtat rrn' 

^ — ' t-i VJ U U l-U u 


1260 




gacaggtgcc 


aacftatataa 

zj zj zj ^ zj z) zi 


tggggacaac 


ageaegtgea 


gcccacggaa 


gggctctttc 


1320 




acagctggca 


gagcgagaga 


atatatcaca 


tttctcracaa 


ttacrrccaa 


rctcracraat 


1380 




gtct acattg 


ccaaccacag 


acrtctrttc 


acacacttaa 


ccfcrtcfacjcrat 


V-^ v-j ^ VJ ^ v-* 


1440 




tatgtcgtgg 


ctcrcrcraan'st 


narfraf rtrr 


V— ' >— ci c< ca, CJ» 


rrtarrtTtr 


c c t c c t cf cr a cr 


1500 




cratCTcrtccrtcr 


t ccr a crt a pa cr 


arftrfarrrlr 

uu L- y y v-» V» ■ \ — V__. 


CA, v^- x»> ^ L-^ V_4 >w \p<p 


crcfcfccrcpcccr 

\J w ^ V^f V-^ ^ V^- \-j 


cctggaggag 


1560 


ID! 


atccgcatct 


rr nrr (TP rrrrf* 

— * 


r" p nrr a 3 rrs t" 
v-u-ciuuciciya. v_ 




d. \J V4 \-A \A O. \J 


t gt cagagee 


1620 




cagct catgc 


acatcaactcf 

w t*. ^ ^ ^ k*- \J 


crt crcracrcacfcf 


cctggccttg 


gaga a c gaga 


cct gt gtgee 


1680 




aggggcagat 


ggcctggagg 


ctccagtgac 


tgaggggect 


ggctcegtag 


atgagaagct 


1740 


*=. S 


rfr , r i 1~n'r''rT , r'1 - 


y ay y y 


l l. y y y a. ^ y >— ^ 


at dtrrtrra 




at ctggatgc 


1800 




cp pph ch rrr*p 


yyyyciyciciyy 


p'hc'r'r'tcT'rT' 


a t cfcicrcf cane 


at caggaegg 


gggctcaagc 


1860 


ru 


+~ /T (— i ^ rh r-i /~*\- rt 


+" /T/T Z3 / — ' / — ' / — • / — ' "f — r — f 


Lyy Layyy i- <^ 




t rrt n rCiCiac 

v— » v — y j3 ^ 


cracfcftcta'at 


1920 




/~t ^ rr i" 1 1- rrr~TT't - 
y y ay L- uy l. 


LLL-L-Llj L. y d 




L- 1 — ay y y u- y 


("■ptcrtccacra 

^ v^. L~ \J V_- d. ^ y 


aagagctgtg 


1980 


1 


tggcctggca 


agcaagcctg 


ggagccggcg 


ggaggtctgc 


caggctgtcc 


cgtgccctgc 


2040 




tcggtggcag 


tacaagctgg 


cggcctgcag 


cgtgagctgt 


gggagagggg 


tegtgeggag 


2100 




gatcctgtat 


tgtgcccggg 


cccatgggga 


ggacgatggt 


gaggagatcc 


tgttggacac 


2160 




ccagtgccag 


gggctgcctc 


gcccggaacc 


ccaggaggcc 


tgcagcctgg 


agecctg 


2217 



<210> 5 

<211> 365 

<212> PRT 

<213> homo sapiens 

<220> 

<221> MISC FEATURE 
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<223> unknown amino acid 



<220> 

<221> MI S C_FEATURE 

<222> (365) . . (365) 

<223> unknown amino acid 

<400> 5 

Met Asp Met Cys Gin Ala Leu Ser Cys His Thr Asp Pro Leu Asp Gin 
1 " a 5 10 15 



Ser Ser Cys Ser Arg Leu Leu Val Pro Leu Leu Asp Gly Thr Glu Cys 



20 



25 



30 



Gly Val Glu Lys Trp Cys Ser Lys Gly Arg Cys Arg Ser Leu Val Glu 
U l " 35 40 " 45 



BO Leu Thr Pro He Ala Ala Val His Gly Arg Trp Ser Ser Trp Gly Pro 

SI 50 55 60 



n I 

m 



fy 



Arg Ser Pro Cys Ser Arg Ser Cys Gly Gly Gly Val Val Thr Arg Arg 
65 ~ 70 75 30 



Arg Gin Cys Asn Asn Pro Arg Pro Ala Phe Gly Gly Arg Ala Cys Val 
85 90 95 



Gly Ala Asp Leu Gin Ala Glu Met Cys Asn Thr Gin Ala Cys Glu Lys 
100 105 110 



Thr Gin Leu Glu Phe Met Ser Gin Gin Cys Ala Arg Thr Asp Gly Gin 
115 120 125 



Pro Leu Arg Ser Ser Pro Gly Gly Ala Ser Phe Tyr His Trp Gly Ala 
130 135 140 



Ala Val Pro His Ser Gin Gly Asp Ala Leu Cys Arg His Met Cys Arg 
145 150 155 160 



Ala lie Gly Glu Ser Phe He Met Lys Arg Gly Asp Ser Phe Leu Asp 
165 170 175 
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Gly Thr Arg Cys Met Pro Ser Gly Pro Arg Glu Asp Gly Thr Leu Ser 
180 185 190 



Leu Cys Val Ser Gly Ser Cys Arg Thr Phe Gly Cys Asp Gly Arg Met 
195 200 205 



Asp Ser Gin Gin Val Trp Asp Arg Cys Gin Val Cys Gly Gly Asp Asn 
210 215 220 



Ser Thr Cys Ser Pro Arg Lys Gly Ser Phe Thr Ala Gly Arg Ala Arg 
225 "* 230 ~ ^ 235 * 240 



Glu Tyr Val Thr Phe Leu Thr Val Thr Pro Asn Leu Thr Ser Val Tyr 
245 250 255 



He Ala Asn His Arg Pro Leu Phe Thr His Leu Ala Val Arg He Gly 
260 265 270 



Gly Arg Tyr Val Val Ala Gly Lys Met Ser He Ser Pro Asn Thr Thr 
275 280 285 



OP Tyr Pro Ser Leu Leu Glu Asp Gly Arg Val Glu Tyr Arg Val Ala Leu 



290 295 300 



'Tl Thr Glu Asp Arg Leu Pro Arg Leu Glu Glu He Arg He Trp Gly Pro 
£ 305 ~ 310 315 320 

ftl 

O Leu Gin Glu Asp Ala Asp He Gin Val Gly Gly Val Arg Ala Gin Leu 
m 325 330 335 



Met His He Ser Trp Trp Ser Arg Pro Gly Leu Gly Glu Arg Asp Leu 
340 345 350 



Cys Ala Arg Gly Arg Trp Pro Gly Gly Ser Ser Asp Xaa 
355 360 365 



<210> 6 

<211> 738 

<212> PRT 

<213> homo sapien 

<220> 
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j 



<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 



MI S COFEATURE 
(43) . . (43) 
unknown amino acid 



MIS COFEATURE 
(192) . . (192) 
unknown amino acid 



MI S C_ FEATURE 
(255) . . (255) 
unknown amino acid 



MI SC_FEATURE 
(258) . . (258) 
unknown amino acid 



MI SC_FEATURE 
(374) . . (374) 
unknown amino acid 



MISC_FEATURE 
(397) . . (397) 
unknown amino acid 



<221> MISC_FEATURE 

<222> (452) . . (452) 

<223> unknown amino acid 

<220> 

<221> MI S C_ FEATURE 

<222> (458) . . (458) 

<223> unknown amino acid 

<220> 

<221> MI S C_ FEATURE 

p <222> (475).. (475) 

rz <223> unknown amino acid 



Oft <220> 

p " <221> MISC_FEATURE 

Pi 

j*f <222> (487) . . (487) 

\U <223> unknown amino acid 



<400> 6 

Ser Phe Gly Leu Glu His Asp Gly Ala Pro Gly Ser Gly Cys Gly Pro 
15 10 15 



Ser Gly His Val Met Ala Ser Glu Arg Arg Arg Pro Ala Pro Ala Ser 
20 25 30 



Pro Gly Pro Pro Ala Ala Ala Gly Ser Cys Xaa Ala Cys Ser Asp Pro 
35 40 45 



Ser Leu Arg Arg Arg Ser Leu Cys Trp Pro Pro Thr Ser Ala Pro Ala 

50 55 " 60 



Gly Ala Leu Val Leu Val Pro Ala Lys Ser Arg Leu Leu Val Gly Gly 
65 70 75 80 



-9- 



Ala Gly Arg Glu Leu Leu Phe Pro Leu Thr Lys Gly His Ala Ser Lys 
85 90 95 



Arg Phe His Pro Arg Ala His Ser Ser Val Pro Pro Pro Pro Gly Val 
100 105 110 



His Pro Gly Thr Glu Pro Gly Leu Ser Arg Ala Leu Ser Gin Arg Met 
115 120 125 



Thr Gly Ala Leu Val Trp Asp Pro Pro Arg Pro Gin Pro Gly Ser Ala 
130 135 140 



Gly His Pro Arg Asn Ala His Leu Gly Leu Tyr Tyr Ser Ala Asn Glu 
145 150 155 160 



Gin Cys Arg Val Ala Phe Gly Pro Lys Ala Val Ala Cys Thr Phe Ala 
165 170 175 



if* Arg Glu His Leu Val Ser Leu Pro Ala Val Ala Trp Asp Trp Leu Xaa 
ff 180 185 190 



03 Gly Pro Ser Ala Ser Pro Ser Ser Arg Pro Pro Lys Arg Ala Trp lie 
Si 195 200 205 

rf Cys Ala Arg Pro Ser Pro Ala Thr Gin Thr Arg Trp Thr Lys Ala Ala 

f n ". 210 215 220 

U! 

D Ala Ala Ala Ser Ser Phe Leu Ser Trp Met Gly Gin Asn Val Ala Trp 

fU 225 230 235 240 

Arg Ser Gly Ala Pro Arg Val Ala Ala Ala Pro Trp Trp Ser Xaa Pro 
245 250 255 



Pro Xaa Gin Gin Cys Met Gly Ala Gly Leu Ala Gly Val Pro Glu Val 
260 265 270 



Leu Ala Pro Ala Pro Ala Glu Glu Val Trp Ser Pro Gly Gly Gly Ser 
275 280 285 



Ala Thr Thr Pro Asp Leu Pro Leu Gly Gly Val His Val Leu Val Leu 
290 295 300 



Thr Ser Arg Pro Arg Cys Ala Thr Leu Arg Pro Ala Arg Arg Pro Ser 
305 310 315 320 



-10- 



Trp Ser Ser Cys Arg Asn Ser Ala Pro Gly Pro Thr Ala Ser Arg Cys 
325 330 335 



Ala Pro Pro Leu Ala Ala Pro Pro Ser Thr Thr Gly Val Leu Leu Tyr 
340 345 350 



His Thr Ala Lys Gly Met Leu Cys Ala Asp Thr Cys Ala Gly Pro Leu 
355 ' ' 360 ^ ' 365 



Ala Arg Ala Ser Ser Xaa Ser Val Glu Thr Ala Ser Ser Met Gly Pro 
370 375 380 



Gly Val Cys Gin Val Ala Pro Gly Arg Thr Gly Pro Xaa Ala Cys Val 
385 390 395 400 



Cys Arg Ala Ala Ala Gly His Leu Ala Val Met Val Gly Trp Thr Pro 
405 ~ 410 " A 415 



Ser Arg Tyr Gly Thr Gly Ala Arg Cys Val Val Gly Thr Thr Ala Arg 
'ft 420 425 430 



53 Ala Ala His Gly Arg Ala Leu Ser Gin Leu Ala Glu Arg Glu Asn Met 
SJ 435 440 445 

P 

U Ser Arg Phe Xaa Gin Leu Pro Pro Thr Xaa Pro Val Ser Thr Leu Pro 
L-s 450 455 460 

m 

O Thr Thx Gly Leu Ser Ser His Thr Trp Arg Xaa Gly Ser Glu Gly Ala 
fy 465 470 " 475 " 480 

Met Ser Trp Leu Gly Arg Xaa Ala Ser Pro Leu Thr Pro Pro Thr Pro 
485 490 495 



Pro Ser Trp Arg Met Val Val Ser Ser Thr Glu Trp Pro Ser Pro Arg 
500 505 510 



Thr Gly Cys Pro Ala Trp Arg Arg Ser Ala Ser Gly Asp Pro Ser Arg 
515 520 525 



Lys Met Leu Thr Ser Arg Trp Glu Val Ser Glu Pro Ser Ser Cys Thr 
530 535 540 



Ser Ala Gly Gly Ala Gly Leu Ala Leu Glu Asn Glu Thr Cys Val Pro 
545 550 555 - ' 560 
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Gly Ala Asp Gly Leu Glu Ala Pro Val Thr Glu Gly Pro Gly Ser Val 
565 570 575 



Asp Glu Lys Leu Pro Ala Pro Glu Pro Cys Val Gly Met Ser Cys Pro 
580 585 590 

Pro Gly Trp Gly His Leu Asp Ala Thr Ser Ala Gly Glu Lys Ala Pro 
595 600 605 

Ser Pro Trp Gly Ser He Arg Thr Gly Ala Gin Ala Ala His Val Trp 
610 1 615 620 

Thr Pro Ala Ala Gly Ser Cys Ser Val Ser Cys Gly Arg Gly Leu Met 
625 630 635 640 

Glu Leu Arg Phe Leu Cys Met Asp Ser Ala Leu Arg Val Pro Val Gin 
H 5 645 650 655 

m Glu Glu Leu Cys Gly Leu Ala Ser Lys Pro Gly Ser Arg Arg Glu Val 

tl 660 ~ 665 670 

"•4 

apt 

W cys Gin Ala Val Pro Cys Pro Ala Arg Trp Gin Tyr Lys Leu Ala Ala 
■SS ^ 675 680 68^5 

n 

5 Cys Ser Val Ser Cys Gly Arg Gly Val Val Arg Arg He Leu Tyr Cys 
Q 690 695 700 

? Is? 

Ml 

P Ala Arg Ala His Gly Glu Asp Asp Gly Glu Glu He Leu Leu Asp Thr 

fO 705 ^ 710 " 715 720 

Gin Cys Gin Gly Leu Pro Arg Pro Glu Pro Gin Glu Ala Cys Ser Leu 
725 730 735 



Glu Pro 

<210> 7 

<211> 4284 

<212> DNA 

<213> homo sapien 

'<400> 7 
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atgcaccagc gtcacccctg ggcaagatgc cctcccctct gtgtggccgg aatccttgcc 60 

tgtggctttc tcctgggctg ctggggaccc tcccatttcc agcagagttg tcttcaggct 120 

ttggagccac aggccgtgtc ttcttacttg agccctggtg ctcccttaaa aggccgccct 180 

ccttcccctg gcttccagag gcagaggcag aggcagaggc gggctgcagg cggcatccta 240 
cacctggagc tgctggtggc cgtgggcccc gatgtcttcc aggctcacca ggaggacaca 
gagcgctatg tgctcaccaa cctcaacatc ggggcagaac tgcttcggga cccgtccctg 

ggggctcagt ttcgggtgca cctggtgaag atggtcattc tgacagagcc tgagggtgcc 42 0 

ccaaatatca cagccaacct cacctcgtcc ctgctgagcg tctgtgggtg gagccagacc 480 

atcaaccctg aggacgacac ggatcctggc catgctgacc tggtcctcta tatcactagg 540 



m 

jjf! gcctggtccc cctgcagccg ccggcagctg ctgagcctgc tcagcccagg acgggcgcgc 

£ tgcgtgtggg acccgccgcg gcctcaaccc gggtccgcgg ggcacccgcc ggatgcgcag 

CO 

y cctggcctct actacagcgc caacgagcag tgccgcgtgg ccttcggccc caaggctgtc 

*U gcctgcacct tcgccaggga gcacctggat atgtgccagg ccctctcctg ccacacagac 

ccgctggacc aaagcagctg cagccgcctc ctcgttcctc tcctggatgg gacagaatgt 



300 
360 



600 
660 



tttgacctgg agttgcctga tggtaaccgg caggtgcggg gcgtcaccca gctgggcggt 

gcctgctccc caacctggag ctgcctcatt accgaggaca ctggcttcga cctgggagtc 

M- accattgccc atgagattgg gcacagcttc ggcctggagc acgacggcgc gcccggcagc 720 

o 

jwj; ggctgcggcc ccagcggaca cgtgatggct tcggacggcg ccqcgccccq cgccggcctc 780 



840 
900 
960 
1020 
1080 

m 

IH ggcgtggaga agtggtgctc caagggtcgc tgccgctccc tggtggagct gacccccata 1140 
m gcagcagtgc atgggcgctg gtctagctgg ggtccccgaa gtccttgctc ccgctcctgc 1200 
ggaggaggtg tggtcaccag gaggcggcag tgcaacaacc ccagacctgc ctttgggggg 1260 
cgtgcatgtg ttggtgctga cctccaggcc gagatgtgca acactcaggc ctgcgagaag 1320 
acccagctgg agttcatgtc gcaacagtgc gccaggaccg acggccagcc gctgcgctcc 1380 
tcccctggcg gcgcctcctt ctaccactgg ggtgctgctg taccacacag ccaaggggat 1440 
gctctgtgca gacacatgtg ccgggccatt ggcgagagct tcatcatigaa gcgtggagac 1500 
agcttcctcg atgggacccg gtgtatgcca agtggccccc gggaggacgg gaccctgagc 1560 
ctgtgtgtgt cgggcagctg caggacattt ggctgtgatg gtaggatgga ctcccagcag 162 0 
gtatgggaca ggtgccaggt gtgtggtggg gacaacagca cgtgcagccc acggaagggc 1680 
tctttcacag ctggcagagc gagagaatat gtcacgtttc tgacagttac ccccaacctg 1740 
accagtgtct acattgccaa ccacaggcct ctcttcacac acttggcggt gaggatcgga 1800 
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j 



gggcgctatg 


tcgtggctgg 


gaagatgagc 


atctccccta 


dCaCCdC-Otd 




1860 


ctggaggatg 


gtcgtgtcga 


gtacagagtg 


gccctcaccg 


dggaCCyyL-L 


y LL-L .oy^u L- y 


1920 


gaggagatcc 


gcatctgggg 


acccctccag 
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aggcctgggt 
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gegcguggyc 




y a. y i-y uy yy 
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ccctgccctc 


cctactgggc 


ggtgggagac 
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agcggccagt 
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daCCLyCddL 
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ccccagccct 
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gactctgccc 


tcagggtgcc 
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tggatggagt 
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ctgtggggat 
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cacgaagaag 
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aggacggacc 


acagccaccc 
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ctccctggag 
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tggtcccagg 
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3 Met His Gin Arg His Pro Trp Ala Arg Cys Pro Pro Leu Cys Val Ala 
15 10 15 



Gly He Leu Ala Cys Gly Phe Leu Leu Gly Cys Trp Gly Pro Ser His 
20 25 30 



Phe Gin Gin Ser Cys Leu Gin Ala Leu Glu Pro Gin Ala Val Ser Ser 

35 " J 40 45 



Tyr Leu Ser Pro Gly Ala Pro Leu Lys Gly Arg Pro Pro Ser Pro Gly 
50 55 60 



Phe Gin Arg Gin Arg Gin Arg Gin Arg Arg Ala Ala Gly Gly He Leu 
65 70 75 80 



His Leu Glu Leu Leu Val Ala Val Gly Pro Asp Val Phe Gin Ala His 
85 90 95 



3780 
3840 



ggaaccattg acatgcgagg cccagggcag gcagactgtg cagtggccat tgggcggccc 3660 

ctcggggagg tggtgaccct ccgcgtcctt gagagttctc tcaactgcag tgcgggggac 3720 
atgttgctgc tttggggccg gctcacctgg aggaagatgt gcaggaagct gttggacatg 
actttcagct ccaagaccaa cacgctggtg gtgaggcagc gctgcgggcg gccaggaggt 

ggggtgctgc tgcggtatgg gagccagctt gctcctgaaa ccttctacag agaatgtgac 3900 

atgcagctct ttgggccctg gggtgaaatc gtgagcccct cgctgagtcc agccacgagt 3960 
aatgcagggg gctgccggct cttcattaat gtggctccgc acgcacggat tgccatccat 
gccctggcca ccaacatggg cgctgggacc gagggagcca atgccagcta catcttgatc 

cgggacaccc acagcttgag gaccacagcg ttccatgggc agcaggtgct ctactgggag 4140 

tcagagagca gccaggctga gatggagttc agcgagggct tcctgaaggc tcaggccagc 4200 

ctgcggggcc agtactggac cctccaatca tgggtaccgg agatgcagga ccctcagtcc 4260 

j*£> tggaagggaa aggaaggaac ctga < <±^°*± 



4020 
4080 
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Gin Glu Asp Thr Glu Arg Tyr Val Leu Thr Asn Leu Asn He Gly Ala 
100 105 110 



Glu Leu Leu Arg Asp Pro Ser Leu Gly Ala Gin Phe Arg Val His Leu 
115 " 120 125 



Val Lys Met Val He Leu Thr Glu Pro Glu Gly Ala Pro Asn He Thr 
130 135 140 



Ala Asn Leu Thr Ser Ser Leu Leu Ser Val Cys Gly Trp Ser Gin Thr 
145 150 155 160 



He Asn Pro Glu Asp Asp Thr Asp Pro Gly His Ala Asp Leu Val Leu 
165 170 175 



Tyr He Thr Arg Phe Asp Leu Glu Leu Pro Asp Gly Asn Arg Gin Val 
180 185 190 



Arg Gly Val Thr Gin Leu Gly Gly Ala Cys Ser Pro Thr Trp Ser Cys 
195 200 205 



Leu He Thr Glu Asp Thr Gly Phe Asp Leu Gly Val Thr He Ala His 
210 215 220 



Glu He Gly His Ser Phe Gly Leu Glu His Asp Gly Ala Pro Gly Ser 

225 230 235 240 



Gly Cys Gly Pro Ser Gly His Val Met Ala Ser Asp Gly Ala Ala Pro 
245 250 255 



Arg Ala Gly Leu Ala Trp Ser Pro Cys Ser Arg Arg Gin Leu Leu Ser 
260 265 270 



Leu Leu Ser Ala Gly Arg Ala Arg Cys Val Trp Asp Pro Pro Arg Pro 
275 280 285 



Gin Pro Gly Ser Ala Gly His Pro Pro Asp Ala Gin Pro Gly Leu Tyr 
290 295 300 



Tyr Ser Ala Asn Glu Gin Cys Arg Val Ala Phe Gly Pro Lys Ala Val 
305 310 315 320 



Ala Cys Thr Phe Ala Arg Glu His Leu Asp Met Cys Gin Ala Leu Ser 
325 330 335 
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Cys His Thr Asp Pro Leu Asp Gin Ser Ser Cys Ser Azg Leu Leu Val 
340 345 350 



Pro Leu Leu Asp Gly Thr Glu Cys Gly Val Glu Lys Trp Cys Ser Lys 
355 360 - " 365 



Gly Arg Cys Arg Ser Leu Val Glu Leu Thr Pro He Ma Ala Val His 
370 375 380 



Gly Arg Trp Ser Ser Trp Gly Pro Arg Ser Pro Cys Ser Arg Ser Cys 
385 390 395 400 



Gly Gly Gly Val Val Thr Arg Arg Arg Gin Cys Asn Asn Pro Arg Pro 
405 " 410 " - 415 



Ala Phe Gly Gly Arg Ala Cys Val Gly Ala Asp Leu Gin Ala Glu Met 
420 425 430 



Cys Asn Thr Gin Ala Cys Glu Lys Thr Gin Leu Glu Phe Met Ser Gin 
435 440 445 



Gin Cys Ala Arg Thr Asp Gly Gin Pro Leu Arg Ser Ser Pro Gly Gly 
450 455 " 460 



Ala Ser Phe Tyr His Trp Gly Ala Ala Val Pro His Ser Gin Gly Asp 
465 470 475 480 



Ala Leu Cys Arg His Met Cys Arg Ala He Gly Glu Ser Phe He Met 
485 490 495 



Lys Arg Gly Asp Ser Phe Leu Asp Gly Thr Arg Cys Met Pro Ser Gly 
500 505 510 



Pro Arg Glu Asp Gly Thr Leu Ser Leu Cys Val Ser Gly Ser Cys Arg 
515 520 525 



Thr Phe Gly Cys Asp Gly Arg Met Asp Ser Gin Gin Val Trp Asp Arg 
530 535 540 



Cys Gin Val Cys Gly Gly Asp Asn Ser Thr Cys Ser Pro Arg Lys Gly 
545 550 555 ~ 560 



Ser Phe Thr Ala Gly Arg Ala Arg Glu Tyr Val Thr Phe Leu Thr Val 
565 570 575 
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Thr Pro Asn Leu Thr Ser Val Tyr lie Ala Asn His Arg Pro Leu Phe 
580 " 585 " 590 



Thr His Leu Ala Val Arg He Gly Gly Arg Tyr Val Val Ala Gly Lys 
595 600 605 



Met Ser He Ser Pro Asn Thr Thr Tyr Pro Ser Leu Leu Glu Asp Gly 
610 615 620 



Arg Val Glu Tyr Arg Val Ala Leu Thr Glu Asp Arg Leu Pro Arg Leu 
625 630 635 640 



Glu Glu He Arg He Trp Gly Pro Leu Gin Glu Asp Ala Asp He Gin 
645 650 ~ " 655 



Val Tyr Arg Arg Tyr Gly Glu Glu Tyr Gly Asn Leu Thr Arg Pro Asp 
660 665 670 



He Thr Phe Thr Tyr Phe Gin Pro Lys Pro Arg Gin Ala Trp Val Trp 
675 680 685 



Ala Ala Val Arg Gly Pro Cys Ser Val Ser Cys Gly Ala Gly Leu Arg 
690 695 700 



Trp Val Asn Tyr Ser Cys Leu Asp Gin Ala Arg Lys Glu Leu Val Glu 
705 710 715 720 



Thr Val Gin Cys Gin Gly Ser Gin Gin Pro Pro Ala Trp Pro Glu Ala 
725 730 735 



Cys Val Leu Glu Pro Cys Pro Pro Tyr Trp Ala Val Gly Asp Phe Gly 
740 745 750 



Pro Cys Ser Ala Ser Cys Gly Gly Gly Leu Arg Glu Arg Pro Val Arg 
755 760 765 



Cys Val Glu Ala Gin Gly Ser Leu Leu Lys Thr Leu Pro Pro Ala Arg 
770 775 " 780 



Cys Arg Ala Gly Ala Gin Gin Pro Ala Val Ala Leu Glu Thr Cys Asn 
785 790 795 800 



Pro Gin Pro Cys Pro Ala Arg Trp Glu Val Ser Glu Pro Ser Ser Cys 
805 810 815 
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Thr Ser Ala Gly Gly Ala Gly Leu Ala Leu Glu Asn Glu Thr Cys Val 
82 0 ~ 825 830 



Pro Gly Ala Asp Gly Leu Glu Ala Pro Val Thr Glu Gly Pro Gly Ser 
835 840 845 



Val Asp Glu Lys Leu Pro Ala Pro Glu Pro Cys Val Gly Met Ser Cys 
850 855 860 



Pro Pro Gly Trp Gly His Leu Asp Ala Thr Ser Ala Gly Glu Lys Ala 
865 870 875 880 



Pro Ser Pro Trp Gly Ser lie Arg Thr Gly Ala Gin Ala Ala His Val 
885 890 895 



Trp Thr Pro Ala Ala Gly Ser Cys Ser Val Ser Cys Gly Arg Gly Leu 
900 905 910 



Met Glu Leu Arg Phe Leu Cys Met Asp Ser Ala Leu Arg Val Pro Val 
915 920 925 



Gin Glu Glu Leu Cys Gly Leu Ala Ser Lys Pro Gly Ser Arg Arg Glu 
930 935 940 



Val Cys Gin Ala Val Pro Cys Pro Ala Arg Trp Gin Tyr Lys Leu Ala 
945 950 955 960 



Ala Cys Ser Val Ser Cys Gly Arg Gly Val Val Arg Arg lie Leu Tyr 
965 ' 970 975 



Cys Ala Arg Ala His Gly Glu Asp Asp Gly Glu Glu lie Leu Leu Asp 
980 985 990 



Thr Gin Cys Gin Gly Leu Pro Arg Pro Glu Pro Gin Glu Ala Cys Ser 
995 1000 1005 



Leu Glu Pro Cys Pro Pro Arg Trp Lys Val Met Ser Leu Gly Pro 
1010 1015 ~ 1020 



Cys Ser Ala Ser Cys Gly Leu Gly Thr Ala Arg Arg Ser Val Ala 
1025 1030 1035 



Cys Val Gin Leu Asp Gin Gly Gin Asp Val Glu Vai Asp Glu Ala 
1040 1045 1050 
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Ala Cys Ala Ala Leu Val Arg Pro Glu Ala Ser Val Pro Cys Leu 
1055 1060 1065 



He Ala Asp Cys Thr Tyr Arg Trp His Val Gly Thr! Trp Met Glu 
1070 * ' ' 1075 1080 



Cys Ser Val Ser Cys Gly Asp Gly He Gin Arg Arg Arg Asp Thr 
1085 1090 1095 



Cys Leu Gly Pro Gin Ala Gin Ala Pro Val Pro Ala Asp Phe Cys 
1100 ' 1105 1110 



Gin His Leu Pro Lys Pro Val Thr Val Arg Gly Cys Trp Ala Gly 
1115 " 1120 1125 



Pro Cys Val Gly Gin Gly Thr Pro Ser Leu Val Pro His Glu Glu 

u 1130 ~ 1135 1140 

O Ala Ala Ala Pro Gly Arg Thr Thr Ala Thr Pro Ala Gly Ala Ser 

IH 1145 1150 1155 

~« 
ir 

% Leu Glu Trp Ser Gin Ala Arg Gly Leu Leu Phe Ser Pro Ala Pro 

*J 1160 1165 1170 

P Gin Pro Arg Arg Leu Leu Pro Gly Pro Gin Glu Asn Ser Val Gin 

U 1175 1180 1185 

m 
rs 

J;; Ser Ser Ala Cys Gly Arg Gin His Leu Glu Pro Thr Gly Thr He 

1190 1195 120.0 

t ire? 

Asp Met Arg Gly Pro Gly Gin Ala Asp Cys Ala Val Ala He Gly 

1205 1210 1215 



Arg Pro Leu Gly Glu Val Val Thr Leu Arg Val Leu Glu Ser Ser 
1220 1225 1230 



Leu Asn Cys Ser Ala Gly Asp Met Leu Leu Leu Trp' Gly Arg Leu 
1235 1240 1245 



Thr Trp Arg Lys Met Cys Arg Lys Leu Leu Asp Met Thr Phe Ser 
1250 1255 1260 



Ser Lys Thr Asn Thr Leu Val Val Arg Gin Arg Cys Gly Arg Pro 
1265 1270 1275 
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Gly Gly Gly Val Leu Leu Arg Tyr Gly Ser Gin Leu Ala Pro Glu 
1280 1285 " " 1290 



Thr Phe Tyr Arg Glu Cys Asp Met Gin Leu Phe Gly. Pro Trp Gly 
1295 * 1300 1305 



Glu lie Val Ser Pro Ser Leu Ser Pro Ala Thr Ser; Asn Ala Gly 
1310 1315 1320 



Gly Cys Arg Leu Phe lie Asn Val Ala Pro His Ala Arg lie Ala 
1325 1330 1335 



He His Ala Leu Ala Thr Asn Met Gly Ala Gly Thr Glu Gly Ala 
1340 1345 ' 1350 



Asn Ala Ser Tyr He Leu He Arg Asp Thr His Ser Leu Arg Thr 
1355 " 1360 ~ 1365 



Thr Ala Phe His Gly Gin Gin Val Leu Tyr Trp Glu Ser Glu Ser 
1370 1375 1380 



Ser Gin Ala Glu Met Glu Phe Ser Glu Gly Phe Leu Lys Ala Gin 
1385 1390 1395 



Ala Ser Leu Arg Gly Gin Tyr Trp Thr Leu Gin Ser Trp Val Pro 
1400 1405 1410 



Glu Met Gin Asp Pro Gin Ser Trp Lys Gly Lys Glu Gly Thr 
1415 1420 ~ J ^ 1425 
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